Potential energy and dipole moment functions have been calculated for the ground states of the NeH+ (1.0 ^ R ^ 15 a. u.) and the KrH+ (1.6 ^ R ^ 20 a. u.) ion from highly correlated SCEP/VAR and SCEP/CEPA electronic wave functions. The following spectroscopic constants have been derived: Ne2<>H+ re = 0.996±0.003 A, we = 2896±20cm" 1 , D0(Ne + H+) = 2.10 ± 0.05 eV; Kr 84 H + re = 1 -419 ± 0.003 Ä, we = 2561 ±20 cm" 1 , Z>0(Kr + H+) = 4.65 ±0.05 eV. 
Introduction
Scattering [1] [2] [3] [4] , associative ionization [5] , ion cyclotron resonance [6] , mass [7, 8] and infrared [9] spectroscopic experiments on the strongly bound protonated rare gas atoms have stimulated much theoretical work concerning the potential energy functions (PEF's) for the ground states of the HeH + [10] [11] [12] [13] , NeH + [10, [14] [15] [16] and ArH + [17 -19] ions. There is considerable interest in accurate PEF's for these ions, which have been, for instance, used to interpret the observed HeH + quasibound rovibronic states [11, 13] and the scattering experiments [1 -4] . They also represent an interesting model system for the study of the long-range interactions [11] . Only recently, molecular parameters of the present work for NeH + and our previous results for ArH + [19] have been found to agree very well with the electron energy spectra for asDistance Total energy a Dipole moment 13 SCF SCEP/VAR SCEP/CEPA SCF SCEP/C 
Results
In Table 1 a the calculated SCF, SCEP/VAR, and SCEP/CEPA total energies and the dipole moments for NeH + are listed (for computational details see footnote of Table 1 a). The calculated spectroscopic constants are given in Table 2 . Our SCF results closely parallel those calculated by Peyerimhoff [10] , which represent near Hartree-Fock limit results for NeH + . Comparison of the SCEP/VAR correlation energies at R = 15.0 a.u. with the so far best variational calculations for the Ne atom performed by Sazaki and Yoshimine [24] demonstrates that we have obtained about 90 per cent of their correlation energy, i. e. about 85 per cent of the valence correlation energy for the Ne atom. Thus, the SCEP/ CEPA potential energy function should reproduce the "true" function quite accurately close to the equilibrium distance. In our recent calculations for the isoelectronic HF, HCl, and HBr molecules [25] we used the same size of the basis sets as in the present work and obtained spectroscopic constants which agree within about 5 to 15 cm -1 for <oe and within ±0.003 A for re with the well established experimental values. We therefore expect similar accuracy also for the present values for both NeH + and KrH + ions. The SCEP/CEPA results for NeH + confirm the previously published theoretical coe and by Bandybey et al. [16] , in which only a small portion of the correlation energy had been accounted for. Our equilibrium distance is calculated to be somewhat larger (cf. Table 3 ).
In Table 1 Table 3 ). The proton affinities of the rare gas atoms are of considerable interest for the calculation of the heat of reaction of a variety of ion-molecule reactions. One would therefore like to know these values rather accurately. As we have previously demonstrated in the calculations of the proton affinites for the atoms Li to F and Na to Cl, these quantities can be calculated for the atoms at the right side of the periodic system from highly correlated electronic wave functions within an accuracy of about ±0.05 eV [26] . This is fully confirmed also by the associative ionization experiments of Lorenzen et al.
[5] for NeH + and ArH + , which yielded values in a very good agreement with our theoretical predictions (cf. [2] and [3] . f) Ref. [4] . g) Ref. [5] . h) Ref. [19] . Table 4 . Einstein "A" transition probability coefficients 3 CEPA proton affinity of Kr is calculated to be larger by 0.36 eV.
Very frequently the protonated rare gas atoms are produced in excited rovibronic states. Nevertheless, no emission systems could so far be detected experimentally. From our SCEP/CEPA dipole moment functions we have calculated the Einstein transition probability coefficients of spontaneous emission which are listed for all transitions v ^ 5 of Ne 20 Table 4 . These data give insights into the magnitude of the radiative lifetimes of the vibronic states in this series of molecules, and they might be useful for the derivation of the infrared intensities and the populations of the particular rovibronic states in the protonated rare gas atoms. Similar calculations for the isoelectronic HF, HCl, and HBr molecules [25] demonstrated the high reliability of such theoretical values. This investigation allows to estimate an accuracy of about 5 to 10% for the fundamental sequence (Av = l) in the calculated probability coefficients and probably slightly larger uncertainties for the first overtone sequence. It is interesting to note that the NeH + , ArH + , and KrH + ions in their electronic ground states emit much better than their isoelectronic neutral counterparts HF, HCl, and HBr. The corresponding A(v' = 1 -> v" -0) values are: HF 189 [25] , NeH + 755.9; HCl 34.6 [25] , ArH + 438.4; HBr 5.6 [25] , KrH + 284.9 (all values in sec -1 ).
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